Physicochemical approaches to the alcohol-membrane interaction in brain.
The effects of ethanol on physicochemical and enzymatic perturbations of neuronal membranes were examined. Using synaptic plasma membrane (SPM) isolated from cerebral cortex of Sprague-Dawley rats, a biphasic mode of action for ethanol was observed with (Na+ + K+)-ATPase, but not with Ca2+-ATPase or acetylcholinesterase. (Na+ + K+)-ATPase was found to be more sensitive to low concentration of sodium deoxycholate treatment than Ca2+-ATPase. A sharp transition break of (Na+ + K+)-ATPase activity in response to temperature changes was found with SPM preparation. Arrhenius plots of the response also indicated that (Na+ + K+)-ATPase is more sensitive to temperature changes than Ca2+-ATPase. The fluorescence polarization of TNS-membrane complex decreases as ethanol concentration increases, indicating an increase in membrane fluidity. However, ethanol, at low concentration (less than 0.3%) appears to elevate TNS fluorescence, but at higher concentration (3%) ethanol tends to lower the intensity of maximal emission. The results of this study indicate that ethanol may interact with the synaptic plasma membranes and elicit specific biochemical responses depending on the concentration of the alcohol used.